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Note: Plotted points are from existing
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TABLE 1

FRANCISTYPE TURBINES

DATA AND DIMENSIONAL RATIOS- DTH = 1.0

(Refer to Fig. 4 )

gates I 22 I 20

buckets I 14 I 16

a 11.895 [1.698

b 11.385 11.256

c 10.184 10.177

*

d 0.320 0.343

e 1.883 1.803

f 1.738 1.656

g 1.569 1.476

h 1.313 1.198

i 11.440 11.307

-

3 0.976

k 1.728

1 0.864

m 2.876 2.960

n 4.153 4.365

0 12.546 12.609

P 0.330 0.351

v i O 10.261

F3 F4 F5 F6 F7 F8 (1)

37.2 44.7 50.6 63.1 65. o 80.0 42.8

24 20 20 24 10 20

24 24 20 20 24 20 20

15 18 15 15 13 15 37

1.011 10.976 10.920 10.883 11.008 10.859 I 1.056 ~

12” 11,1 12.52n 12” 13~ 13.57’ 12”

1.000 1.000 1.o18 1.083 1 .05ti 1.136 1.000
.

1.490 I 11.518 11.698 ]1.590 11.639 I 1.715

1.171 1.17211.150 11.271 [1.194 /1.217 1.266

0.231 0.254 0.290 0.333 0.299 0.429 0.160 ~

0.323 0.352 0.377 0.431 0.429 0.434 0.287 I

1.705 1.856 1.793

1.560 1.773 1.657

1.38u 1.572 1.501

1.106 I !.243 1.274

1.281 I II 11.254 I / 1.3151

1.179 I II 11.155 1 I 1.000 I

2.501 i I 2.35312.64712-610 12.795 I 2079 I

0.329 0.384 0.454 o.h31 0.U34 0.290

1.006 1.023 1.097 1.060 1.141 1.004

1.207 1.228 1.626 1.500 1.483 1.260

0.747

4.68° 4.5° 7°* 6.5°

1.281 1. Q27 1.260 1.244 1.o61 0.920

01 I 0.593 /0.479 10.305 I o I I

3.540 ~3.039 ~3.983 14. I!8 i 3.500

-i-d

—..— ..
0.337 0.266 0.303* 0.337 9.380

..——
● two piers (1) other designs
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TABLE 2

FRANCIS AND PROPELLER TYPE TURBINES

DATA AND DIMENSIONAL RATIOS - DTH = 1.0

(Refer to?ig. 4 )

FTopeller tie
Fig. No, (1) (1) I (1) (1) FB3 F(l) K(I)

N 48 50.8 57.6 65.2

=nes 23 20 20 10
m m a

gates 24 20 20 20 ~ 5 5

buckets 13 17 15 15 0 0 0
v- o- cl-

‘1 1.060 0.935 0.968 0.807 =- $ ~- < m- <

D~ = D~~ 13.72”12.52” 15.75” 14.87W WL QL. Q~

D3 1.000 1.018 1.022 1.081
DC DZ D.cmu au -m*

a 1.600 1.518 1.542 1.580

b 1.239 1.150 1.164 1.190 m~ mb m~

c 0.267 0.290 0.317 0.403

d 0.402 0.377 0.399 0.441

e 1.797 2.199 2.774 1.998

f 1.636 1.989 1.962 1.796

~ 1.448 1.715 1.7o8 1.553m m

h 1.179 3 1.305 1.160
+

w
i 1.273 r c

1.523 1.458 1.333

J 1.205 a 1.310 a 1.587 1.467 1.377

k 1.386 - 1.577 - 2.215 1.62o

1

m 3.117 2.711 2.754 2.646

n 5.122 4.328 4.054 5.867

0 2.712 2.333 2.355 2.201

P 0.404 0.379 0.399 0.445

Q 1. Oou 1.023 1,024 1.08ti

r 1.536 1.228 1.270 1.831

B

t 6.9° 4.5° 5.3° 7.6°

u 1.276 1.238 1.095 1.149

v 0.313 0.593 0.522 0

u 3.272 3.039 3.860 3.307

x 0.321+ 0.266 0.328 0.304
4

● Two piers F c fixed blade; K = Kaplan

(1) other des~na
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FRANCIS TYPE PUMP TURBINES
DATA AND DIMENSIONAL RATIOS - DTH = 1.0

(Refer to~ig. 4 )

,
Fig.No. PT1 PT2 PT3 (3) (3) (3) (3)
‘:p”(l) 2150 3200 4700 26OO 4500 2650 5100

vanes 20 14 10 20 14 20 10

gates 20 28 20 20 28 20 20

buckets 7 6 6 6 6 6 6

D1 1.604 1.317 1.154 1.493 1.135 1.459 1.o78

‘2 = ‘TH 9.995” 11 .205n 13.000” 12.328W 12.000J12.850’12.030”
D 1.0001.0001.0001.000 1.0001.0001.000

● 2.369 1.832 1.810 2.254 1.712 2.101 1.701

b 1.876 1.479 1.423 1.785 1.346 1.712 1.342

c 0.221 0.289 0.315 0.264 0.334 0.253 0.336

d 0.434 0.399 0.385 0.433 0.385 0.409 0.392

e 2.159 1.855 2.050 1.967 2.005 1.919 2.oo4

f 2.010 1.703 1.887 1.831 1.829 1.784 1.829

6 1.826 1.521 1.690 1.665 1.615 1.620 1.620

h 1.570 1.257 1.394 1.435 1.316 1.388 1.325

i 1.699 1.381 1.455 1.501 1.494 1.470 2.524 ‘“

~ 1.039 1.071 1.212 0.923 3.351 0.921 1.214

‘k 2.647 1.607 1.682 1.622 1.247 1.000 1.666

1

m 2.823 2.853 2.690 4.329 2.598 2.353 2.b76

n 1o.525 3.893 3.700 5.640 4.610 4.747 3.698

0 2.382 2.473 2.286 3.863 2.209 1.940 2.035

P 0.441 0.380 0.40U 0.465 0.389 0.413 0.441

q 1.000 1.000 1.000 1.000 1.000 1.000 1.000

r 1.299 1.284 1.183 1.173 1.118 1.240

s 0.638 (2) 0.600

t 7° 10° 7° 6° 7.4° 7°

u 2.162 1.238 1.009 1.615 1.507 1.403 1.012

v 1.941 0.555 0.404 0.470 0.623 0.903 0.389

u 3.838 3.094 3.63o 1.615 3.429 3.600

x 0.485 o.309@ 0.269* (2) 0.312 0.424~

(1) Gpmtits ●t e ; (2) No pier, ● s horizontal leg b circular.
Max .

# Tvo piers ; (3) other designs
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TABLE 4

PROPELLER TYPE TURBINES

DATA AND DIMENSIONAL RATIOS - DTH = 1.0

(Referto Fig. 5 )

z1) (1
K F-27

10 24

20 24

4 5

FBI I FB2 I FB3

*

K1 K2 K3

10 20 20

20 20 20

4 5 6

10 I24I2O

b
vanes

gates

blades

20124120 “24

5

12.44”1 12N 112.08’ 12.4Uq112.51n! 12N 12.44”1 12n 12”

F
D -mode

a

b

c

d a1.571 1.443 1.542

1.194 1.148 1.192

0.482 0.394 0.404

0.427 0.367 0.365

0.327 0.350 0.327 s1.578 1.501 1.567

1.193 1.151 1.200

0.482 0.390 0.406

0.427 0.370 0.368

0.327 0.400 0.440

1.571 11.477

1.194 11.178 1.148

z0.482 0.406

0.422 0.368

0.360 0.390

3.062

0.855

0.394

0.367

0.350

2.911

0.787

Ie

3.00012.911 1-- I I 3.171bf

t2 I I 0.857

0.248 I0.300

1.854

1.515

3.o6o 3.127 3.171

1.4o6 0.875 1.457

0.248 0.251~ 0.257

0.268

1.671

3.020 2.907 5.030

3.900 4.391 3.930

1,170 1.323 1.220

0.275

1.780

1.318

2.912

m

0.236

m

s

m
3.627

1.130

1.102

1.800

1.467

3.060 3.307

0.855 0.889

0.248@ o.321~E
k

1

m

n

3. Ooc

=

2.912 3.251

1.338 1.415

0.236 0.431

0.325

1.534

2.790 2.791

3.627 3.730

1.130 1.231

1.102 1.139

0.818

0.273

0.269 I0.227

1.566

2.773

=

2.780 2.9 6

4.o6o 4.529

1.280 1.303

1.240 1.333

4.500

1.174

1.424 w *

0.659

7°

● two piers; F = fixed blade; K = Kaplan

(1) other designs
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TABLE 5

DATA

PROPELLER TYPE TURBINES

AND DIMENSIONAL RATIOS - DTH = 1.0

(Refer toFlg. 5)

(1)* (1) (1) (1) (1)

Ident. K F-29 .6* K K F
r

-nes 20 24 24 24 20

gates 20 24 2ti 24 20

blades 5 6 6 6 8

Dm-model 12” 12W 12” 12” 12”

a 1.574 1.443 1.443 1.443 1.500

b 1.200 1.14.8 1.148 1.148 1.200

c 0.406 0.394 0.4b6 0.446 0.409

d 0.368 0.367 0.394 0.39Q 0.551

e 0.350 0.440 0.440
d

f 2.911 2.911 -- --

g 0.787 0.787 ; ‘. ; ‘.
. w .

h 0.275 0.275 ~~ ::
H v

1 1.780 1.78o a u
al

~ “
w u

1.318 1.318 ~~ ~~

k 2.912 2.912 2.892 3.394

1 1.338 1.338 0.787 1.457

m 0.236 0.236 0.266~ 0.480

n 0.325 0.325 1

I o I I 1.534 1.534 I I I I
n 13.030 I 2.780 [2.807 !2.628 13.028 1- {

r Q ]3.930 I 3.62713.627 I 4.063 ]4.414 ! I II I-.-— -.—. -—. , , J

r 1.220 1.130 1.130 1.221

s 1.200 1.102 1.102 1.137 1.326

t 0.720 0.659 0.659 0.545 0.780

u 7° 11° 4.6° 7°L
# two piers; F = fixed blade; K s Kaplan
(1) other designs
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